ER 52 - Electrician Regulations Answer Schedule 


Notes:1. 


2. This schedule sets out the expected answers to the examination questions. 


(1 mark) means that the preceding statement/answer earns 1 mark. 


The marker can 


exercise their discretion and decide on the overall accuracy of any answer that is presented in the 


candidate’s own words. 


3. Symbols and terms - alternatives 



































Power Wor P 

Voltage VorEorU 

Phase Active 
Question 1 Marks Reference Marking notes 
(a) e Limiting the person to work that the (1 mark) EA 147M(c)(i) 

Board may specify. 

° Limiting the person doing, or (1 mark) EA 147M(c)(ii) 
assisting and doing, work in certain 
circumstances. 

(b) Any TWO of: (2 marks) ESR 74(3) 

° It was issued no earlier than 6 
months before the date of 
reconnection. 

° It certifies that the installation is 
suitable for continued supply. 

° It is given by a person authorised to 
certify mains work 

(c) Any ONE of: (2 marks) 

e 50V a.c. AS/NZS 3000 
120V ripple-free d.c 1.5.5.3(b) 

° Effective fault protection by means AS/NZS 3000 
of automatic disconnection of the 5:7-1 
supply is based on disconnecting 
supply from the section of the 
installation concerned in such a way 
as to limit the time/touch voltage 
relationship to safe values. 

° In the event of a fault current or AS/NZS 3000 
excessive earth leakage current 5.2.1(b) 
flowing in the protective earthing 
system, overcurrent or earth 
leakage current protective devices 
operate to disconnect the affected 
part of the installation within the 
specified time and touch voltage 
limits 

(d) Any ONE of: 
° With the switchboard door fully (1 mark) AS/NZS 3000: 
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Question 1 Marks Reference Marking notes 

open. Figure 2.16 
There must be a gap of 0.6 metres (1 mark) AS/NZS 3000: 
the switchboard door and the Figure 2.16 
opposite wall. ' 

° Unimpeded space of at least 0.6m AS/NZS 3000: 
around switchboards 2.9.2.2(i) 
With switchgear doors in any AS/NZS 3000: 
position 2.9.2.2(i) 

(e) Any TWO of: (2 marks) 

e The total of the connected load AS/NZS 3000: 
through the circuit 3.6.2(a) 

° The maximum demand of the AS/NZS 3000: 
circuit. 3.6.2(b) 

° The current rating of the circuit AS/NZS 3000: 
protective device 3.6.2(c) 

° For final subcircuits with the load AS/NZS 3000: 
distributed over the whole of the 3.6.2 
length of the circuit, half the value ot 
of the protective device may be Exception 1 
used as the value of current. 

(f) It shall be provided with a means to} (2 marks) AS/NZS 3000 
prevent automatic restarting after 4.13.1.4 
stopping. cee 

(g) e They shall operate directly in the (1 mark) AS/NZS 3000 

circuit wiring to the heater 4.8.2.2(a) 
elements. 

e Not to be arranged for control (1 mark) AS/NZS 3000 
through relays or contactors. 4.8.2.2(b) 

(h) Any TWO of: (2 marks) 


Where it is not accessible within the 
building containing the electrical 
installation. 


Where it is not metallically 
continuous from inside the building 
to the point of contact with the 
ground. 

Where the piping system is 
effectively earthed by connection to 
an associated item of electrical 





ER 52 ANSWERS - 29 JUNE 2013 





AS/NZS 3000: 
5.6.2.2 


AS/NZS 3000: 
5.6.2.2 


AS/NZS 3000: 
5.6.2.3 











Question 1 Marks Reference Marking notes 
equipment. 
° Where there is non-conductive AS/NZS 3000: 


water piping in a wall cavity. 


Where there is non-conductive 
water piping under a floor and in a 
wall cavity 

Where there is non-conductive 


water piping from the ground to 
conductive piping. 

Bonding need not be provided 
where the piping system is 
effectively earthed by connection to 
an associated item of associated 
electrical equipment. 


Figure 5.4 


AS/NZS 3000: 
Figure 5.5 


AS/NZS 3000: 
Figure 5.5 


AS/NZS 3000 
6.6.2.3 
Exception 








(i) 


Any ONE of: 


To confirm that the resistance of 
the protective earth circuit is 
sufficiently low to ensure the correct 
operation of the circuit protecting 
device. 

It ensures that the touch voltage 
across the frame of the appliance 
cannot rise to dangerous levels 
under fault conditions. 


(2 marks) 


AS/NZS 3760 
2.3.3.1 


GK 








(j) 


Any TWO of: 


Where the person has personally 
carried out the work. 

Where the person has supervised 
someone else carrying out the work 
Where the person has certificated 
the work. 

Where the person does not hold a 
registration or authorisation that 
permits the inspection of prescribed 
electrical work. 

Where the person is registered as 
an electrical inspector but is not 
competent to inspect specific 
installations (e.g. hazardous areas) 





(2 marks) 





ESR 71(3)(a) 
ESR 71(3)(b) 
ESR 71(3)(c) 


GK 


GK 
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Question 2 Marks Reference Marking notes 
(a) (i) The east wall. (Y% mark) AS/NZS 3000: 
Table 6.1 can be 
used as a 
reference source 
(ii) Zone 3 of the shower (1 mark) AS/NZS 3000 
Figure 6.7 
(iii) The switch has no IP rating (%2 mark) AS/NZS 3000: 
6.2.4.1(c) 
(b) (i) The south wall. (% mark) AS/NZS 3000: 
Table 6.1 can be 
used as a 
reference source 
(ii) Zone 3 of the shower (1 mark) AS/NZS 3000 
Figure 6.7 
(iii) The switch has no IP rating (%2 mark) AS/NZS 3000: 
6.2.4.1(c) 
Alternative answers 
(i) The west wall. 
(ii) Zone 3 of the shower AS/NZS 3000 
Figure 6.70 
(iii) The switch has no IP rating AS/NZS 3000: 
6.2.4.1(c) 
(i) The west wall. If Zone 2 is 
selected, then an 
IPX4 fitting must 
be stated 
otherwise no 
marks 
(ii) Zone 2 of the basin AS/NZS 3000 
Figure 6.10 
(iii) The switch has an IPX 4 rating AS/NZS 3000: 
6.2.4.1(b) 
(c) (i) The south wall. (Y mark) AS/NZS 3000: 
Table 6.1 can be 
used as a 
reference source 
(ii) Zone 3 of the shower (%2 mark) AS/NZS 3000 
Figure 6.7 
(iii) The socket outlet has no IP rating (2 mark) AS/NZS 3000: 
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Question 2 Marks Reference Marking notes 
6.2.4.1(c) 
(iv) The socket outlet must be at least (% mark) AS/NZS 3000: 
0.3m above the floor. 6.2.4.2 
(v) Any ONE of: (1 mark) 

° It must be protected by an AS/NZS 3000: | %2 mark if only 
RCD with a fixed rated 6.2.4.2(c)(i) | RCD stated 
residual current of 30 mA. 

° Supplied individually as a AS/NZS 3000: 
separated circuit in accordance 6.2.4.2(c)(ii) 
with Clause 7.4 

Alternative solutions 

(i) The west wall. 

(ii) Zone 3 of the shower AS/NZS 3000 
Figure 6.7 

(iii) The socket outlet has no IP rating AS/NZS 3000: 
6.2.4.1(c) 

(iv) The socket outlet must be at least AS/NZS 3000: 

0.3m above the floor. 6.2.4.2 

(v) Any ONE of: 

° It must be protected by an AS/NZS 3000: | ⁄2 mark if only 
RCD with a fixed rated 6.2.4.2(c)(i) | RCD stated 
residual current of 30 mA. 

° Supplied individually as a AS/NZS 3000: 
separated circuit in accordance 6.2.4.2(c)(ii) 
with Clause 7.4 

(i) The west wall. 
(ii) Zone 2 of the basin AS/NZS 3000 | If Zone 2 is 
Figure 6.10 | selected, then an 
IPX4 fitting must 
be stated 
otherwise no 
marks 
(iii) The socket outlet has an IP rating AS/NZS 3000: 
of IPX 4 6.2.4.1(b) 
(iv) The socket outlet must be at least AS/NZS 3000: 
0.3m above the floor. 6.2.4.2 
(v) It must be protected by an RCD AS/NZS 3000: | % mark if only 
with a fixed rated residual current 6.2.4.2(b)(ii) | RCD stated 

of 30 mA and enclosed in a 

cupboard that maintains the 

enclosure of the socket outlet 

during normal operation of the 

connected equipment. 

(d) (i) Any ONE of: (%2 mark) AS/NZS 3000: 

° The south wall. Table 6.1 can be 

° The east wall used as a 
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Question 2 Marks Reference Marking notes 
reference source 
(ii) Zone 3 of the shower (1 mark) AS/NZS 3000 
Figure 6.7 
(iii) The heated towel rail has no IP (%2 mark) AS/NZS 3000: 
rating 6.2.4.5(b) 
(iv) The permanent connection unit has (%2 mark) AS/NZS 3000: 
no IP rating 6.2.4.3 
(v) The permanent connection unit (%2 mark) AS/NZS 3000: 


must be at least 0.3m above the 
floor. 








6.2.4.2 
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Question 3 Marks Reference Marking notes 

(a) (i) To ensure that the insulation (2 marks) AS/NZS 3000: 
resistance between all live 8.3.6.1 
conductors and earth or, as the 
case may be, all live parts and 
earth is adequate to ensure the 
integrity of the insulation. 

(ii) e Insulation resistance tester (1 mark) GK 

° 500V d.c. (1 mark) GK 

(iii) e The oven (2 marks) GK 

° The hob 

e The water heater 

° The installation with the oven, 
hob and water heater 
disconnected. 

(iv) e The oven, hob and water (1 mark) AS/NZS 3000: 
heater - 10,0009 - minimum 8.3.6.2 
each 

° The installation with the oven, (1 mark) AS/NZS 3000: 
hob and water heater 8.3.6.2 
disconnected, not less than 1 
MQ. 

(b) e A polarity test is necessary to (1 mark) AS/NZS 3000: 
ensure that no shock hazard arises 8.3.7.1 
from the incorrect connection of the 
active, neutral and earthing 
conductors. 

° A correct circuit connections test is (1 mark) AS/NZS 3000: 


necessary to ensure that protective 
earthing conductors do not 
normally carry current. 








8.3.8.1 
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Question 4 | Marks | Reference | Marking notes 
Load Group Calculation Load (A) 

Load Group A (i) 

37 lights 37 +12 = 49 (1 mark) 

6 metres of lighting track =34+2+2 7.00 (1% marks) 

Load Group A(ii) 

3000W outside lights (3000 + 230) x 0.75 9.78 (1¥%2 marks) 

Load group B(i) 

15 double 10A 30+ 10+1=41 20.00 (1% marks ) 

10 single 10A 10+5+5= 

1 single 10A (wh) 

Load Group C 

12kW range (12000 + 230) x 0.5 26.09 (1% marks) 

Load Group D 

6KW air_conditioner (6000 + 230) x 0.75 19.56 (1% marks) 

Total maximum demand 82.43 (1% marks) 
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Question 5 Marks Reference Marking notes 
(a) Any THREE of: (3 marks) AS/NZS 3000: 
° Enable automatic disconnection of 5.1.2 
supply in the event of a short- 
circuit to earth fault or excessive 
earth leakage current in the 
protected part of the installation 
through protective earthing 
arrangements. 
° Enable equipment requiring an 
earth reference to function correctly 
through functional earth 
arrangements. 
e Mitigate voltage differences 
appearing between exposed 
conductive parts of equipment and 
extraneous conductive parts 
through equipotential bonding 
arrangements. 
° Provide an effective and reliable low 
impedance fault path capable of 
carry earth fault and earth leakage 
current without danger or failure. 
° Provide measures for the 
connection of exposed conductive 
parts and extraneous conductive 
parts. 
(b) 6mm° Cu (1 mark) AS/NZS3000: 
Table 5.1 
(c) 48 metres (1 mark) AS/NZS 3000: 
Table B1 
(d) The earthing conductor shall be (2 marks) AS/NZS 3000: 
determined in relation to the cross- 5.3.3.2 
sectional area of the largest active 
conductor to be protected. 
(e) (i) kVA = 100 x 100 (% mark) 
5 
= 2000 kVA (1 mark) 
(ii) ISC = 2000 (% mark) 
V3 x 400 
= 2887A (1 mark) 
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Question 6 Marks Reference Marking notes 
(a) Any TWO of: (2 marks) AS/NZS 3000: 
° To ensure that no shock hazard : 8.3.7.1 
arises from the incorrect connection 
of active, neutral and earthing 
conductors 
° To prevent the transposition of 
active and neutral conductors of the 
consumers mains or submains (with 
MEN connection at outbuilding or 
detached portion) resulting in the 
electrical installation earthing 
system becoming energized 
° To prevent combinations of 
incorrect active, neutral and 
earthing conductor connections 
resulting in the exposed conductive 
parts of the electrical installation 
becoming energized; and 
° To prevent the connection of 
switches in neutral conductors, 
resulting in parts of appliances, 
such as heating elements and 
lampholders, remaining energized 
when the switches are in the ‘OFF’ 
position. 
(b) e Insert the earth state in the ground (1 mark) Removal of the 
a reasonable distance away from MEN link is 
the installation earth hazardous. 0 
Attach the trailing lead to the earth (1 mark) marks for (b) if 
stake. this is stated 
° Test between free end of the (1 mark) 
trailing lead and the phase 
If there is no transposition the (1 mark) 
voltmeter reading will be about 
230V 
If there is a transposition the (1 mark) 
voltmeter reading should be 
significantly less than 230V. 
° Test between free end of the (1 mark) 
trailing lead and the neutral/earth 
bars 
If there is no transposition the (1 mark) 
voltmeter reading will be about OV 
If there is a transposition the (1 mark) 


voltmeter reading should be about 
230V. 
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Question 7 Marks Reference Marking notes 

(a) Electrically closest to the point of supply (1 mark) ESR 27(4)(b) 

(b) Any TWO of: 

° Any ONE of: (1 mark) 

i The breaking capacity shall be AS/NZS 3000: 
not less than the prospective 2.5.4.5 
short-circuit current at the 
point where the devices are 
installed. 

ss Protective devices providing AS/NZS 3000: 
protection against bother 2.5.2 
overload and short circuit 
protection, shall be capable of 
breaking any overcurrent up to 
and including the prospective 
short circuit current of the 
point where the device is 
installed 

° All currents caused by a short (1 mark) AS/NZS 3000: 
circuit occurring at any point of a 2.5.4.5 
circuit shall be interrupted before 

the temperature of the conductors 

reaches the permissible limit. 

(c) Where two or more circuit-breakers are (2 marks) AS/NZS 3000: 
mounted in the same row, the operating 2.9.3.4 
mechanism of each shall cause the circuit 
to open when the operating means are 
orientated in one general direction. 

(d) Any THREE of: (1% marks) 


° Shall not be installed above open 
water containers or fixed or 
stationary cooking appliances 
without being in a cupboard with 
close fitting doors 

° Shall not be installed in a cupboard 
or similar enclosure in an area not 
set aside for the purpose. 


° Shall not be installed within or 
above any zone classified for a bath 
or shower. 

° Shall not be installed within or 


above any zone classified for a 
swimming pool or spa pool. 

° Shall not be installed within a 
sauna. 
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AS/NZS 3000: 
2.9.2.5(b) 


AS/NZS 3000: 
2.9.2.5(c) 


AS/NZS 3000: 
2.9.2.5(d) 
6.4.4.6 
AS/NZS 3000: 
2.9.2.5(e) 


AS/NZS 3000: 
2.9.2.5(e) 
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Question 7 


Marks 


Reference 


Marking notes 








Shall not be 
refrigeration room. 
Shall not be installed in sanitization 
or general hosing down area in the 
degree of protection is less that 
IPX6. 

Shall not be installed within a fire- 


installed in a 


AS/NZS 3000: 
2.9.2.5(f) 
AS/NZS 3000: 
2.9.2.5(g) 


AS/NZS 3000: 








isolated stairway, passageway or 2.9.2.5(h) 
ramp. 

° Shall not be installed within a AS/NZS 3000: 
cupboard containing a fire-hose 2.9.2.5(i) 
reel. 

(e) (i) e Protective earthing conductors. | (2⁄2 marks) AS/NZS 3000: 
° Main earthing conductor. 5.3.4 
° MEN connection 
° Equipotential bonding 
conductors. 
° Functional earthing 
conductors, if required. 

(ii) Any ONE of: (1 mark) 

° The MEN link shall be a AS/NZS 3000: 
conductor complying with 5.3.5.2 


Clause 5.3.2 and have a cross- 
sectional area capable of 
carrying the maximum current 


that it may be required to 
carry under short circuit 
conditions. 


° The minimum size shall not be 
less than the current carrying 
capacity of the main neutral 
conductor. 

° The minimum size shall be for 
heavy current switchboards, 
described in Clause 2.5.5 as 
rated at 800A or more per 
phase, as determined for a 
protective earthing conductor 
from Table 51 or by 
calculation. 








AS/NZS 3000: 
5.3.5.2 


AS/NZS 3000: 
5.3.5.2 
Amendment 2 
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Question 8 Marks Reference Marking notes 
(a) (i) To minimize the risk associated (2 marks) AS/NZS 3000: 

with the occurrence of voltage 5.6.1 

differences between exposed 

conductive parts of electrical 

equipment and extraneous 

conductive parts. 

(ii) 4mm? (1 mark) AS/NZS 3000: 

5.6.3.2(a) 

(iii) Any ONE of: (1 mark) AS/NZS 3000: 
e If mechanical damage is likely 5.6.3.2 

to occur. 
° To reduce the fault loop 
impedance. 

(iv) To minimize the risk associated (1 mark) AS/NZS 3000: 
with different voltages appearing on 5.6.2.7 
the two systems. 

(b) (i) e Where it is separated from the (1 mark) AS/NZS 3000: 
live conductors by double 5.5.3.2(a) 
insulation; and 

° Sheathed or covered overall (1 mark) AS/NZS 3000: 
with non-conductive material; 5.5.3.2(b) 
and 

° All joints to and terminations (1 mark) AS/NZS 3000: 
of the screen or braid are 5.5.3.2(c) 
suitably separated from 
exposed metal and live parts. 

(ii) Any FOUR of: (2 marks) 


° Festoon-type lampholders of 
the all-insulated type. 

° Luminaires that are earthed by 
their attachment to screwed 
metallic conduit or pipe 

° Luminaires installed outdoors 
on a non-conductive pole 
where the luminaires are not 
in an earthed situation. 

° ELV lighting points. 


° Where in accordance with 
clause 5.4.1 earthing of 
electrical equipment is not 
required. 
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AS/NZS 3000: 
5.4.3(2) 
AS/NZS 3000: 
5.4.3(2) 


AS/NZS 3000: 
5.4.3(2) 


AS/NZS 3000: 
5.4.3(2) 
AS/NZS 3000: 
5.4.4 
Exception (a) 
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Question 8 


Marks 


Reference 


Marking notes 








Where in accordance’ with 
clause 5.4.3 earthing of 
electrical equipment is not 
required. 

Where installed outdoors on a 
non-conductive pole and the 
luminaire is not in an earthed 
situation. 

Where supplied at ELV is 
accordance with clause 7.5 








AS/NZS 3000: 
5.4.4 
Exception (b) 


AS/NZS 3000: 
5.4.4 
Exception (c) 


AS/NZS 3000: 
5.4.4 
Exception (c) 
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Question 9 Marks Reference Marking notes 
(a) I = P (2 mark) 
V 
= 1000 (2 mark) 
230 
= 4.35A (1 mark) 
4mm? cable = 2.x 4.35 (2 mark) 
= 8.7A (%2 mark) 
2.5mm? cable = 1x 4.35 (v2 mark) 
=  4.35A (%2 mark) 
(b) Voltage drop permitted (% mark) 
= 230x 2.5% 
= 5.75V (% mark) 
Voltage drop of 4mm? cable 
Va = mV/A.m x Ax m (2 mark) 
1000 
= 11.2151 x 8.7 x30 (2 mark) 
1000 
= 2.93V (1 mark) 
Voltage drop of 2.5mm? cable 
Va = mV/A.m x A x m 
1000 
= 18.018 x 4.35 x 10 (% mark) 
1000 
= 0.78V (1 mark) 
Total voltage drop (% mark) 
= 2.93 + 0.78 
= 3.71V (1 mark) 
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